Abstract -X-ray diffraction analysis of pyrocatechol and hydroquinone dimethacrylates ( T m = 18 and 86 − 88 ° C, respectively) shows that the oligomer molecules within crystals are packed in stacks where the methacrylate fragments of neighboring molecules are parallel to each other. The minimum distances between the centers of double bonds of adjacent methacrylate fragments in crystals of pyrocatechol and hydroquinone dimethacrylates are 4.621(3) and 4.269(4) Å. The curves showing the reduced rate of photopolymerization of oligomer melts versus conversion (9,10-phenanthrenequinone used as the initiator) display a maximum at conversions of 1.5-3.0%. The limiting conversion in photopolymerization of molten pyrocatechol dimethacrylate at 25 and 40 ° C is 20%; for hydroquinone dimethacrylate at 95 ° C, it is approximately 10%. As the temperature rises from 25 to 40 ° C, the maximum reduced rate of photopolymerization of pyrocatechol dimethacrylate increases by a factor of 1.4.
INTRODUCTION
The idea that associative molecular structures, which influence the physical properties of monomers and the kinetic parameters of polymerization, are present in liquid monomers of the (meth)acrylic series, primarily in oligoester(meth)acrylates [1] [2] [3] , was experimentally confirmed [4, 5] and theoretically developed [6] in recent years. To understand the mechanism of the effect of monomer association on the kinetics of polymerization, it is necessary to have information on the structure of the associates and mainly on the mutual orientation of (meth)acrylate fragments of neighboring monomer molecules in an associate. Computer simulation of the structure of monomer-monomer and monomer-polymer associates formed by higher alkyl (meth)acrylates was performed in [6, 7] . The resultant data on the possible structure of the associates made it possible to interpret the kinetic features of polymerization for some monomers and their mixtures. One of the most energetically favorable packings of monomer molecules is implemented in the molecular crystal, and it can be supposed that the mutual orientation of monomer molecules upon their association in a melt imitates the crystal lattice. We used X-ray diffraction analysis to experimentally verify this approach to the determination of associate structures using molecular crystals of pyrocatechol and hydroquinone dimethacrylates (PCDM and HQDM, respectively); the resultant data were compared with the kinetics of photopolymerization of these oligomers in their melts.
EXPERIMENTAL
The IR spectra were recorded on a Specord M-80 spectrophotometer, and the NMR spectra were measured on a Bruker DPX-200 spectrometer. The experimental intensity sets were measured on a Smart APEX automatic diffractometer. All structures were solved with the direct method and refined using the leastsquares technique with respect to in the anisotropic approximation for all non-hydrogen atoms. Hydrogen atoms in the PCDM and HQDM complexes were found from the Fourier difference synthesis and refined isotropically, except for H atoms at disordered C atoms (13', 14, 14') in PCDM, which were placed in geometrically calculated positions and refined in the riding model. All calculations were performed using the SHELXTL v. 6.10 software package [8] . The main crystallographic characteristics, as well as the recording and refinement parameters, are presented in Table 1 , and the principal bond lengths and angles are listed in Table 2 . Institute of Organometallic Chemistry, Russian Academy of Sciences, ul. Tropinina 49, Nizhni Novgorod, Pyrocatechol Dimethacrylate PCDM was prepared as follows. Pyrocatechol (5.5 g, 0.05 mol) was dissolved in dry diethyl ether (60 ml), and triethylamine (13.4 g, 0.13 mol) was added. Next, methacryloyl chloride (9.7 ml, 0.1 mol) was added under stirring. The mixture was kept in a water bath at 40-45 ° C for 1.5 h, and then hexane was added to ensure better precipitation. The precipitate was filtered off; the solvent was removed from the filtrate under reduced pressure. The bright yellow oil thus isolated (7.7 g) subsequently partially crystallized at 0°ë. The yield of the crystalline product was 2.6 g (24% of the theoretical yield). Hydroquinone Dimethacrylate HQDM, a colorless crystalline substance with T m = 86-88 ° C, was synthesized using the known procedure [9] . The photopolymerizing composition was prepared by dissolving the photoinitiator, 9,10-phenanthrenequinone (0.2 wt %), in molten oligomeric crystalline PCDM and HQDM at 25 and 95 ° C, respectively. The resulting composition was poured into 4.5-diam glass ampoules (wall thickness of 0.5 mm) heated to the same temperature; then, the ampoules with PCDM and HQDM were sealed in vacuum at 25 and 95 ° C, respectively. The kinetics of photopolymerization of HQDM and PCDM was studied by the thermographic method [10] . An ampoule with the polymerized composite of the corresponding composition was used as the reference sample. A KGM 24-250 lamp with a thermal filter and a focusing appliance was used as the light source; the light flux intensity was 40 klx. On the basis of the thermographic curves, the conversion of HQDM and PCDM was calculated and the kinetic curves of polymerization were plotted. In the calculations, the theoretical heat of polymerization (56 kJ/mol) was used.
RESULTS AND DISCUSSION Figure 1 shows the general look of the PCDM molecule. The plane methacrylate fragments are arranged 
